The licorice root derived isoflavan glabridin inhibits the activities of human cytochrome P450S 3A4, 2B6, and 2C9.
The potent antioxidants licorice root extract and glabridin, an isoflavan purified from licorice root extract, were tested for their ability to modulate the activities of several cytochrome P450 (P450) enzymes. P450 3A4, the major human drug metabolizing P450 enzyme, was inactivated by licorice root extract and by glabridin in a time-and concentration-dependent manner. The inactivation was NADPH-dependent and was not reversible by extensive dialysis. Further analysis showed that the loss in enzymatic activity correlated with a loss in the P450-reduced CO spectrum and with a loss of the intact heme moiety. In contrast, incubations of P450 3A4 with similar concentrations of 2,4-dimethylglabridin and NADPH did not lead to inactivation of P450 3A4. P450 2B6 was also inactivated by glabridin in a time- and concentration-dependent manner. The majority of the glabridin-inactivated P450 2B6 was able to form a reduced CO spectrum suggesting that the heme was not modified with this isoform. High-performance liquid chromatography analysis of the P450 heme confirmed that incubations with glabridin and NADPH did not result in the destruction of the heme moiety. The activity of P450 2C9 was competitively inhibited by glabridin, whereas P450 2D6 and P450 2E1 were virtually unaffected. The data show that glabridin can serve as a substrate for at least three human P450 enzymes and that depending on the isoform, metabolism of glabridin can lead to mechanism-based inactivation or inhibition of the P450. Heme and reduced CO spectral analysis also indicated that glabridin inactivated P450s 2B6 and 3A4 by different mechanisms.